Introduction. The polycyclic aromatic hydrocarbon benz [a] anthracene is a well established weak carcinogen (Searle, 1976) . Its biological activity results from metabolic activation to reactive species, such as the 9,10-diol 11,12-epoxide or the 5,6-epoxid~ (Harvey, 1981) . Particular regions of reactivity of the benz [a] anthracene molecule, such as 'K' and 'bay' regions, are therefore especially susceptible to electrophilic attack. This is seen, for example, by the olefinic character of the K region in various methyl-substituted benz [a] anthracene structures.
In this study, we describe the structure of a non-carcinogenic derivative of benz [a] anthracene, and compare its geometry with that of various other benz [a] anthracene derivatives, all of which show at least some carcinogenic activity. The structure described in this paper is that of the 7,12-dione derivative (BA dione), which appears to have little or no tumorogenic activity following injection into mice (Survey of Compounds which have been Tested for Carcinogenic Activity, 1971 Activity, -1972 .
Experimental. Prismatic crystals of BA dione were grown from alcoholic solution, which showed monoclinic symmetry when examined by oscillation and Weissenberg photography. Accurate cell dimensions were obtained by measurement of 25 g values on an Enraf-Nonius CAD-4 diffractometer. Intensity data were collected on the diffractometer using graphitemonochromated Cu Ka radiation and an 09--20 scan technique (1.5 < 0 < 65.0°). Only 1039 of the 2253 unique reflections measured had significant intensity [I > 2.0a(I)]. No crystal decomposition was recorded during data collection.
The structure was routinely solved by direct methods and refined by full-matrix least-squares techniques to a final R of 0.045 and a weighted R w of 0.049. Weights used were of the form 1/[tr2(F2o) + (0"03F2)2] 1/2. Hatom positions were located in a difference Fourier synthesis; these, together with individual H-atom isotropic thermal parameters, were included in the refinement. All calculations were performed on a PDP 11/34A computer using the Enraf-Nonius SDP program system, together with others written by S. Islam. Coordinates and thermal parameters are given in 
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698 ( Discussion. The molecular structure of BA dione is shown in Fig. 1 . Tables 2 and 3 in the other structures; their average bond length of 1.485 A in the dione is virtually that expected for a
C(sp2)-C(sp 2) single bond. In addition, bonds C(7a)-
C(lla) and C(6a)-C(12a) in BA dione are significantly shorter than in the other benz[a]anthracene structures. The overall pattern of bond geometry in the present structure suggests that ring C is less delocalized and aromatic than in other benz[a]anthracene structures. The abnormal shortness of bond C (3)-C (4) may be related to this feature. Bond C(5)-C(6), the K-region bond, displays its expected shortening compared to a pure aromatic bond, and thus it would be expected that this bond in BA dione would be susceptible to metabolic activation to, for example, a 5,6-epoxide. Table 4 * (deviations of atoms from least-squares planes) and Fig. 2 show that the BA dione molecule is approximately planar, with each six-membered ring being coplanar within experimental error. The maximum twisting in the molecule is between rings A and D, which are at an angle of 7 ° to each other. The close 2.058A interaction between O(12) and H(1), the proton on C(1), has resulted in the C(1)-C(12b)-C(12a)-C(12) torsion angle being 7.3 (5) °, and possibly in the distortions from planarity. This interaction has also resulted in O(12) being pushed away from H(1), as shown by the asymmetry in the exocyclic bond angles around C (12) . No structural data on benz[a]anthracene itself are available, although (+)-83,9fl, 10ft, 1 la=tetrahydroxy-8,9,10,11-tetrahydrobenz[a]anthracene (Neidle, Cooper & Ribeiro, 1981) has an approximately planar tricyclic ABC ring system.
Other methyl-substituted benz[a]anthracenes (Table 2) are invariably non-planar; they have methyl groups either at the 12 or 1 position, thereby producing close contacts involving bay-region protons. * See deposition footnote. 
C (1) (a) 9fl, lOfl, 9, 10, anthracene (Neidle, Cooper & Ribeiro, 1981) .
anthracene (Jones & Sowden, 1979) . Average e.s.d, is 0.01 A. (c) 12-Methylbenz[alanthracene (Jones & Sowden, 1976 (Jones, Sowden, Hazell & Hazeli, 1978) . Weighted mean values and e.s.d.'s from two independent determinations are given. (e) 7,12-Dimethylbenz[alanthracene (Iball, 1964) . Average e.s.d.'s are stated to be less than 0.01 A.
(f) 7,12-Dimethylbenz[alanthracene 5,6-oxide (Glusker, Carrell & Zacharias, 1974 The crystal structure involves BA 7,12-dione molecules associating together by weak van der Waals forces (see Fig. 3 ). There are no hydrogen bonds in the structure.
